Impact of surgery, chemotherapy and irradiation on long term outcome of intracranial malignant non-germinomatous germ cell tumors: results of the German Cooperative Trial MAKEI 89.
Malignant non-germinomatous intracranial germ cell tumors (MNGGCTs) are a heterogenous group of neoplastic lesions. Their treatment concept follows a multimodal concept that may include tumor resection for local tumor control, craniospinal irradiation to cover leptomenigeal tumor spread and chemotherapy to eliminate systemic tumor dissemination. A Platinum-based chemotherapy proven to be highly effective in testicular and non-testicular malignant germ cell tumors in adults as well as in children has also been chosen for intracranial sites. While therapeutic concepts have been thoroughly evaluated for children and adolescents with extracranial nongonadal GCTs, no such detailed long term follow-up data are available for intracranial MNGGCTs. This paper reports on the long-term outcome of 41 patients with intracranial malignant non-germinomatous GCTs enrolled into the German prospective protocol MAKEI 89. The analysis focuses on the impact of surgery, radio- and chemotherapy. Between January 1989 and January 1994, 41 patients with malignant intracranial non-germinomatous GCTs were registered. Patients were compared in respect to protocol (n = 27) and non-protocol treatment (n = 14). Estimated were with chi (2) and Fisher exact test the impact of surgery, chemotherapy and irradiation on outcome. The estimated (Kaplan-Meier) 5-year event free survival (EFS) of patients treated according to protocol recommendations was 0.59 +/- 0.06 (n = 27), compared to an EFS of 0.37 +/- 0.33 for patients with different treatments (n = 14) (p = 0.70, log-rank). The 5-year relapse-free survival rate (RFS) was 0.74 +/- 0.06 in protocol patients and 0.38 +/- 0.33 in non-protocol patients (median observation time of 112 months after diagnosis for surviving patients) (p = 0.14, log-rank). Surgery, complete or incomplete had no significant impact on survival (p = 0.12). Radiotherapy, in terms of craniospinal irradiation had a significant influence on survival (p = 0.035) as well as a cumulative cisplatin dose >/= 400 mg/m (2) (p = 0.002). Cisplatin chemotherapy and craniospinal irradiation with tumor boost are of significant influence on long term survival in patients with MNGGCTs. The exclusion of major surgery at diagnosis using modern advances in neurosurgery or related tumor resection after neoadjuvant chemotherapy will allow a further reduction of treatment related mortality and long lasting morbidity. The analysis reveals that, given effective treatment, intracranial malignant non-germinomatous GCTs should not longer carry a poor prognosis.